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Figure S1 Unlike B-Raf"* and B-Raf'<P, the MEK phosphorylation potential of B-R&P°F
is hardly affected by the R509H DIF mutation. Thdicated HA-tagged B-Raf constructs
were expressed in Plat-E cells and analysed by affestotting of total cell lysates with the

indicated antibodies.
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Figure S2 B-Raf" and B-Raf?>’" are similarly affected by the R509H DIF mutatidine
indicated HA-tagged B-Raf constructs were expressedPlat-E cells and analysed by
Western blotting of total cell lysates with theicated antibodies. Shown values represent the
MEK phosphorylation potential of the respective BARaf protein relative to B-R4f (top)

or B-RaP*"? (bottom).
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Figure S3 The minor impact of DIF mutations on the B-EB8f* MEK phosphorylation
potential is not based on saturation of the expemiad system(A) Bar graph showing the
relative levels of ERK phosphorylation after trawting 8 ug or 50ng of the
PMIG/HAhBRAF®®F construct. Shown data represent the mean + S.En five
independent transfections (normalised on tubul{B) The indicated HA-tagged B-Raf
constructs were expressed in Plat-E cells and sedllpgy Western blotting of total cell lysates
with the indicated antibodies (left). A bar gragpresenting the mean MEK phosphorylation
differential between B-R&{°F B-Raf’®®R*%°H gnd B-Raf®*®** + S E.M. from five
independent transfections (normalised on HA-B-R&hown on the right. Please note that
each 50 ng HA-B-Raf DNA reaction was supplement&ti .95 g empty vector DNA to
ensure equal amounts of total DNA per transfection.
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Figure S4 The DIF is not required for B-R&P°F hetero-dimerisation with Raf-1 or KSR
proteins.(A)-(C) The indicated HA- or Myc-tagged B-Raf constructsraveo-expressed in
Plat-E cells as described for Figure 3A and B amdifipd with anti-Myc antibodies.

Immunecomplexes and total cell lysates (TCL) waralysed by Western blotting with the

indicated antibodies.
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Figure S5 Raf protein complex
formation upon sorafenib
treatment is DIF-dependenfA)
Workflow for complementation
of B-Raf deficient MEFs with
retroviral B-Raf  expression
vectors, subsequent release of
oncogenic Ras? (see 6A for
details) and treatment with 10
sorafenib or vehicle (DMSO) for
4 h.(B) The indicated HA-B-Raf
constructs were expressed in the
MEFs described in (6A/7A) and
purified with anti-HA (3F10)
antibodies from normal lysis
buffer (NLB) lysates. Prior to
lysis, the MEFs were treated with
4-HT or vehicle (EtOH) followed
by sorafenib or vehicle (DMSO)
for 4 h. Immune-complexes were
analysed by Western blotting
with the indicated antibodies.
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Figure S6 Raf protein
complex formation upon

sorafenib treatment in
human cancer cell lines is
DIF-dependent. The
indicated HA-B-Raf
constructs were
expressed in (A)
SwW480ecoR or (B)

HCT116ecoR cells and
purified with anti-HA
(3F10) antibodies after
DMSO (vehicle control)

or sorafenib (10 puM)

treatment for 4 h.
Immunecomplexes were
analysed by Western
blotting with the
indicated antibodies.
Please note that the

PMEK as well as the
upper tubulin blot in (B)
have been sliced as
indicated.
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Figure S7 Ectopic expression of B-R&f’™ suppresses PLX4720-induced paradoxical
MEK/ERK activation in the humarNRAS®**mutant melanoma cell line SBcl2. The
indicated HA-tagged B-Raf constructs were transduct SBcl2 cells transiently expressing
an ecotropic receptor (SBcl2ecoR) facilitating atiens with murine retroviruses. Please see
supplementary methods for details. Following treattmwith DMSO (vehicle) or 1 uM
PLX4720 for 4 h, total cell lysates were analysgdVldestern blotting with the indicated
antibodies. Please note that despite the loweresgjmn levels of B-R&!*" compared to
B-Rat", the former already possesses sufficient dominagative activity to decrease the
resulting levels of MEK/ERK phosphorylation belomose of the vector control.
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Figure S8 B-Raf’®°°F proteins lacking both an intact DIF and the C-ieah14-3-3 binding
site S729 still represent strong MEK/ERK pathwayivators. The indicated HA-B-Raf
constructs were expressed in Plat-E cells and tmtllysates were analysed by Western
blotting with the indicated antibodies (left). Arbgraph displaying the MEK phosphorylation
levels induced by B-R¥{%F, B-Rai’®®°®**and B-Raf®%°*¥S72%is shown on the right. The
chemiluminescence signal elicited by B-R&t was set to 100% including normalization for
HA-B-Raf expression.



Supplementary Tables

Table S1 Description of the human B-Raf proteins used is siudy.

M utation Properties Refer ences
R188L Abrogation of Ras/Raf interaction (Brummer et 20064a,;
Brummer et al., 2002;
Marais et al., 1997)
Q257R Believed to counteract auto-inhibitory potential |ofNiihori et al., 2006)
the CR1, found in cardio-facial-cutaneous
syndrome
S365A Devoid of 14-3-3 binding to the N-terminus of B-(Brummer et al., 2006a)
Raf, mimics upstream activation
G469A Glycine of the glycine-rich P-loop replaced b | (Davies et al., 2002; Ritt et
alanine, assumed to disturb the inactive al., 2010; Wan et al., 2004
conformation by disrupting the V600 — F468
interaction
R509H Dimer interface mutation, described to abrogate (Rajakulendran et al., 2009
dimer formation of D-Raf kinase domains
L515G Dimer interface mutation, described to abrogate (Rajakulendran et al., 2009
dimer formation of D-Raf kinase domains
M517W Dimer interface mutation, described to abrogate (Rajakulendran et al., 2009
dimer formation of D-Raf kinase domains
3% Combined mutation of R509H, L515G and this study
M517W
E586K Increased dimerisation capacity, found in lum| (Emuss et al., 2005;
tumours Rajakulendran et al., 2009
insT Insertion of threonine (TVKS TTVKS) within | (Eisenhardt et al., 2011)
the activation loop, shown to be hyperactive and
found in pilocytic astrocytoma
D594A Catalytically inactive due to alanine sulgtdn Heidorn et al., 2010
of the critical D594 residue of the DFG-motif
V600E Valine within the activation loop replaced by (Davies et al., 2002; Ritt et
glutamate (TVKS> TEKS), drives development al., 2010; Wan et al., 2004
of a number of human tumors e.g. melanoma,
believed to be phospho-mimetic
EVKD Phospho-acceptor sites within the activation lopgZhang and Guan, 2000)
replaced by constitutively charged glutamate and
aspartate residues (TVISEVKD), hyperactive
S729A Devoid of 14-3-3 binding to the C-terminus of B-(Brummer et al., 2006a;
Raf Fischer et al., 2009;
MacNicol et al., 2000)
CAAX Carries the polybasic region and isoprenylation (Papin et al., 1998)

motif of K-Ras at its C-terminus, constitutively

tethered to the membrane and hyperactive




Table S2 Quantification of pMEK levels in Figures 1-6.

Paired one- or two-tailed Student’s t-tests werdopmed using the TTEST function of
Microsoft Excel. All samples were normalised to BBARaf [TCLs] or Myc-B-Raf/Raf-1
[(Co-)IPs] and tested against the wild-type Raft@rds), except for Figure 1G.

Figure 1G One-tailed
Mean SE.M. p-value
WT 1.000 0 WT
R509H 0.375 0.0440 0.000016
3X 0.056 0.0050 0.000014
S365A 1.000 0.0000 S365A
S365A/R509H 0.310 0.0143 0.000216
E586K 1.000 0.0000 E586K
E586K /R509H 0.263 0.041 0.001508
EVKD 1.000 0.0000 EVKD
EVKD/R509H 0.408 0.0199 0.000004
EVKD/3x 0.147 0.0356 0.000868
CAAX 1.000 0.0000 CAAX
CAAX/R509H 0.160 0.020 0.000283
V600E 1.000 0.0000 V600E
V600E/R509H 0.861 0.0355 0.008665
V600E/3x 0.544 0.0337 0.002720
G469A 1.000 0.0000 G469A
G469A/R509H 0.610 0.0896 0.024485
insT 1.000 0.0000 insT
insT/R509H 0.867 0.022 0.012919
Figure 3B Two-tailed
Mean SE.M. p-value
WT WT 1.0000 0 WT/WT
R509H_WT 0.1934 0.0616 0.000001
V600E_V600E 3.1651 0.3967 0.000278
V600E/R509H_V600E 0.2316 0.0508 3.2259E-08
V600E/3x_V600E 0.1906 0.0362 9.00433E-08
WT_V600E 1.3336 0.1458 0.055959
Figure 3C One-tailed
Mean SE.M. p-value
WT WT 1 0 WT/WT
R509H_WT 0.4033 0.1093 0.015976
G469A/G469A 3.1033 0.1501 0.002529
G469A/R509H_G469A 0.5200 0.1704 0.053148




Figure 6C One-tailed
Mean SE.M. p-value
EV 0.3433 0.0145 0.000245
WT 1.0000 0 WT
R509H 0.2767 0.0762 0.005462
D594A 2.3100 0.4588 0.051955
D594A/R509H 0.2867 0.0775 0.005804
Figure 6D One-tailed
Mean SE.M. p-value
WT_Raf-1 1 0 WT/Raf-1
R509H_Raf-1 0.9367 0.0353 0.107223
D594A Raf-1 2.5367 0.9900 0.130400
D594A/R509H_Raf-1 1.5400 0.6213 0.238205
Figure 6E One-tailed
Mean SE.M. p-value
Raf-1"' Raf-1"' 1 0 WT/Raf-1
Raf-17*"" Raf-1"" 1.0700 0.1415 0.6699
Figure 6F One-tailed
Mean SE.M. p-value
K-Ras®™’_EV 1 0 K-Ras®™’_EV
EV_Raf-1" 5.1905 1.0708 0.0016
K-Ras®™’_Raf-1" 0.4518 0.0738 0.0595
K-Ras®™®_ Raf-17%™" 0.1015 0.0362 0.0177

Supplementary Methods

Retrieval of Raf protein sequences and their alignments

Sequence alignments were performed using the MggAdoftware and the Clustal method
with PAM100 residue weight table. The following seqces were used (with accession
numbers in brackets): human B-RBfofno sapiens, M95712), murine B-Raf\ius musculus,
NP_647455), Opossum B-RaMénodelphis domestica; XP_001375430), Platypus B-Raf
(Ornithorhynchus anatinus; XP_001516512), chicken B-RaGéllus gallus; NP_990633),
African clawed frog B-Raf Xenopus laevis, AAU29410), Zebrafish B-Raf{anio rerio;
CAH69043), puffer fish B-Raf Takifugu rubripes; NP_001032957), sea urchin Raf
(Strongylocentrotus lividus, XP_781094), giant owl limpet fttia gigantea; gw1.24.168.1),
D-Raf/Pole Hole Drosophila melanogaster; NP_525047), LIN-45Qaenorhabditis elegans;
NM_171367), sea anemone Raefnatostella vectensis; XP_001639152) Trichoplax Raf
(Trichoplax adhaerens ; XP_002112616), murine KsrM(s musculus, NP_038599.1) and
fruit fly Ksr (Drosophila melanogaster; NP_524236.2)



Cell linesand their cultivation and trans- or infection

The propagation of Plat-E cells, a kind gift of Biitamura, has been described previously
(Morita et al., 2000). For transfection of Plat-&lls, DNA was mixed with PEI in a ratio of
1:3 in plain DMEM and the mixture was allowed tstréor 20 min before adding it to the
cells. For virus preparation, the Plat-E superrnatas filtered with a 0.22 um Millipore filter
and complemented with polybrene to a final coneiutn of 8 pg/ml to reduce cell surface
charges. Twenty-four hours before retroviral infact cells were plated in 10 cm dishes and
lysed after another 48 h.

The DT40 cell line allowing the 4-hydroxy-tamoxifgd-HT) inducible deletion of the
chicken cmil/raf-1 and c-Rnil/B-raf genes, DT40MCM/rafE3/B-raf'=® (DT40"®a" in
short) and its cultivation has been described taib@Brummer et al., 2002). In brief, this cell
line is derived from DT40MCM#2 cells, which constitely express the 4-HT inducible Cre-
recombinase MerCreMer (Brummer et al., 2003), aasl heen modified by multiple rounds
of homologous recombination in that way that theldn Braf andraf-1 can be inactivated
by Cre/loxP-mediated recombination (Brummer et a002). In order to facilitate their
infection with ecotropic retroviruses, a well-cheteised subclone of DTAYR, DK37, was
transfected with pQCXIPN/ecoR, a kind gift from Anga Russell (Garvan Institute, Sydney)
encoding the receptor for murine retroviruses (ftbn et al., 1989). Following stable
selection with neomycin (2 mg/ml), a pool of DK3@&ccells was used for the experiments
described in Figure 2B and C.

MEFs were cultured in DMEM (4.5 g/l glucose, 10%afecalf serum (heat inactivated), 2
mM L-glutamine, 10mM HEPES, 200U/ml penicillin, 30§/ml streptomycin) were
incubated under water vapour saturated atmosphei@/&€ and 5% C® MEFs were
generated using standard procedures from diaf8¢"™ mouse embryos from a mixed
C57/Bl6xBalb/C background ((Chen et al., 2006)dkyrprovided by Drs. Manuela Baccarini
(Vienna) and Elias Hobeika/Michael Reth, MPI Freduand immortalised by infection with
the pQCXIH/Tag retroviral construct (kindly provaléy Ruth Lyons and Dr. Roger J. Daly,
Garvan Institute, Sydney) and subsequent seleatitnhygromycin B (200 pg/ml). Simian
Virus 40 large T antigen (Tag) positive MEFs, whietained their normal morphology and a
proper contact inhibition response were selecteduither studies. In order to inactivate the
B-raf locus in the MEFs, they were infected with a Kopgkimized pMItom-CreERT2 or
pBABE-puro-CreERT2 construct (Michael Roéring, thstudy). The coding sequence of
CreERT2 (Feil et al., 1996) was kindly provided Dy Eva Hug (MPI Freiburg). Infected
cells were then sorted by flow cytometry for hightomato expression or selected with
puromycin (7 pg/ml). Cre activity and subsequerdonebination of the Baf locus by
excision of the invariant exon 12 was induced bpasxre of the MEFs to 4-HT (1 puM).
Efficient recombination was confirmed by genomic RP@nalyses and Western blotting.
Following infection with pBABE-puro-CreERT2, this BF pool was treated with 4-HT (1
KM) for complete recombination of therBf locus. Thereafter, these recombined MEFs were
super-infected with a retroviral pMItom construse¢ expression vector section for details)
harbouring the coding sequence of ERTmHRASwhich was previously obtained from



Addgene (Cambridge, MA, USA) (Dajee et al., 200&)d then sorted for high tdtomato
expression. The indicated pMIG/HBRAF constructs were introduced bsetroviral
infections as described previously (Brummer et 2006b). In order to analyse anchorage-
independent growth of the infected MEF pools, 9@-vwéates were coated with 50ul of
polyHEMA solution (5mg/ml polyHEMA (Sigma) in 95%ttkanol) per well. The ethanol was
allowed to evaporate completely by incubating theepwith its lid in place at 37°C in an
incubator over night. Before plating of the cellg polyhema coated wells were washed once
with 100 pl PBS. MEFs, in a ratio of 80% non-intaticells and 20% GFP-positive, infected
cells were seeded in a volume of 100ul per wedl density of 10 000 cells per well. At day 4
after seeding, 50 ul of the medium were carefudlglaced with 50 pl fresh medium. Each
construct was done in triplicates and one pictwevgell was taken at 100x magnification on
day 4 and 7.

Caco-2 cells, a kind gift of Dr. Thomas Brabletzgjburg), were transfected withhdl-
linearised pWHE 644, which was kindly provided by. Bhristian Berens (Erlangen). This
vector encodes the doxycline-inducible system carmepts rtTA and rtTS (Danke et al.,
2010), and allows for selection with puromycinepy(@ml). The resulting Caco-2tet cells, a
pool stably expressing the rtTA and rtTS, were sghently transfected withhdl-linearised
pTET/HAhBRAF-IRES-GFP-bsr vectors (Herr et al., 2Dand selected with blasticidine S
(5 pg/ml). Matrigel cultures of Caco-2 cells wert-gp as described for MCF-10A cells
(Brummer et al., 2006a), except that the aforeroeetl normal cell culture medium was used
in place of the MCF-10A medium.

HT29 and HCT116 cells, both kind gifts of Dr. Thasrarabletz (Freiburg), were cultured in
DMEM medium containing 10% FCS. HT29 cells wereeatéd with pTRIPZ lentiviral
constructs according to the protocol of the martufac (Open Biosystems) and pools were
selected in the presence of puromycin@d8nl). HCT116 and SW480 cells, kindly provided
by Dr. Roger Daly and Ms Gillian Lehrbach (Garvastitute Sydney), were transfected with
2.3 ug Sspl-linearised pQCXIPN/ecoR using an Amaxa nucleafeadevice (Cell Line
Nucleofector™ Kit T, Program L-24. Following staldelection with neomycin (600 pg/ml
G418), a pool of neomycin resistant cells was irdgavith pMIG retroviruses, expanded for
4 days, treated for 4h with Sorafenib (10 uM) andcpssed to total cell lysates.

SBcl2 cells were kindly provided by Dr. Meenhardrifie (Philadelphia)via Dr. Georg
Hacker (Freiburg) and were cultivated as descripeyiously (Weber et al., 2010). SBcl2
cells were transfected with 3ug circular pQCXIPM#cplasmid DNA using the Amaxa
nucleofector device (Cell Line Nucleofector™ Kit Yrogram T-020) and infected with
pMIG retroviruses 48h later. The infection was edpd the next day and following another 3
days of expansion cells were treated with 1 uM PI2Qtor DMSO, respectively.

Expression vectors
The expression vector pMIG/HARAF, which encodes HA-tagged B-Raf (Figure 1A) was
derived from pMIGBRAF°®E-Myc/His (a kind gift from Dr. Alexander Swarbrickancer



Research program, Garvan Institute, Sydney) widimddrd molecular biology methods. In
brief, a PCR was performed on pMIG/BRAF=Myc/His with the oligonucleotides

SallhBRAFHAtag (5-
GTCGACCATGGCTTCTAGCTATCCTTATGACGTGCCTGACTATGCCAGCCTGGGAGGA
CCTATGGCGGCGCTGAGCGGTGGCGGTGGTGGCGGCGCGGRG and
SallhBRAFSTOP (5-

GTCGACTCAGTGGACAGGAAACGCACCATATCCCCCTGCCTE) to amplify the
BRAF cDNA from position 62 to 2359 according to the Bank deposit of humaBRAF
(accession number M95712.2). The oligonucleotidgisece complimentary to humaRAF

is underlined. The former oligonucleotide introdsieSall site, a Kozak sequence and an N-
terminal HA-tag (coding sequence iii@lics) in front of the original start codon, while the
latter introduces a STOP codon anfial site and removes the original C-terminal Myc/His-
tag. The resulting PCR amplicon was subcloned p@8SK+ and subsequently recovered by
Sall digestion and subcloned intghol-linearised pMIG (Brummer et al., 2006b). The
reversal of the V600E mutation and the subsequanbduction of other mutations were
performed with standard site-directed mutagenesisniques. Oligonucleotide sequences are
available on request.

In order to generate an expression vector allowimeggdoxycycline inducible expression of
HAhB-Raf, the HABRAF-IRES-GFP cassette from the aforementioned pMIGsitoats
were amplified by PCR using oligonucleotides matghio regions 5’ and 3’ of this cassette
and the proof-reading Phusion polymerase (New HEwgBiolabs). These oligonucleotides
introduce each alotl site into the PCR amplicon. The PCR ampliconseatben subcloned
into the cloning vectors pBSSK+ or pSC-A (both pa®ed from Stratagene) for further
propagation. The subcloned amplicon was then reedvby Notl digestion and subcloned
into Notl-linearised pTET-bsr to yield pTET-on/HAhRBRAF-IRESFP-bsr. The pTET-bsr
vector (Herr et al.,, 2011), contains a basal promand six tet-repressor/inducer binding
elements and boxP-flanked blasticidine s resistance (bsr) cassitaved from pAoxP-bsr
(Arakawa et al., 2001).

In order to generate expression vectors for MycialgK SR proteins, full-length cDNAs for
hKSR1 (BC167812) and mKSR1 (BC168386) were obtaiftrech IMAGENES, Berlin,
Germany. A cDNA construct containing hKSR2 (BC1238) was kindly provided by Dr.
Sam Aparicio, Terry Fox Laboratories, Vancouvern&a. Using Phusion polymerase and
oligonucleotides introducing an N-terminal Myc-&gension (MASEQKLISEEDL) an8all
sites at both termini, an amplicon was generated®BfR and subcloned into the cloning
vector pSC-A (Stratagene). Subsequently, these fraddCcDNAs were excised byall
digestion and subcloned into tKkol-linearised retroviral expression vector pMITomnkiad
gift from Dr. Sebastian Herzog, ZBSA, Freiburg, @any (Herzog et al., 2008). The
pMlberry expression vector was generated in thiglystby cloning PCR amplifiedNcol-
DsRedExpressZial into the Ncol/Clal linearised pMItom vector. This replaced tdtomato
with DsRedExpress2, which was previously obtaimecthfAddgene, Cambridge, MA, USA.



In order to generate expression vectors for Mygrtalghuman Raf-1, its full-length cDNA
present in pCMV/c-Raf (Brummer et al. 2002) was kied by PCR using Phusion
polymerase and oligonucleotides introducing an rmeal Myc-tag extension
(MASEQKLISEEDL) and aBamHI and Xhol site at the 5 and 3’ end, respectively.
Subsequently, this modified Raf-1 cDNAs was subetbinto theBamHI/Xhol-linearised
pMiBerry. The pMIG/HAhRaf-1 expression vector waangrated by amplifying the human
Raf-1 coding sequence in the aforementioned pMiBlyc-hRaf-1 construct with
oligonucleotides introducing an N-terminal HA-tagplacing the Myc-tagBamHI HAhRaf-

1 fwd (5-
ATGGATCCACCATGGCTTCTAGCTATCCTTATGACGTGCCTGACTATGCCACCTG
GGAGGACCTATGGAGCACATACAGGGAGCTTGGAAGACGATCAGCAATGGTTT
GG3) and EcoRI hRaf-1 Stop rev (5'-
ATATGAATTCCTAGAAGACAGGCAGCCTCGGGGACGTGE3). The oligonucleotide
sequence complimentary to humBAF1 is underlined. Subsequently, the resulting PCR
fragment was ligated into the pSC-A vector (Strate) and subcloned performing a
BamHI/EcoRI digest into theBglll/EcoRI linearized pMIG vector. All constructs were
confirmed by DNA sequencing. Oligonucleotide segqasnand detailed cloning procedures
are available on request. The ERTmHRAScoding sequence (Dajee et al., 2002) was
obtained from Addgene (Cambridge, MA, USA) and sgpently cloned into the pMitom
vector. For the construction of a V600E-specifilREBIAmir construct, complementary
oligonucleotides (V600ETRIPZ3s:
5’gctcgagaaggtatattgctgttgacagtgagcgcagctacagatagatjtagtgaagccacagatgtacatcgagatttct
ctgtagctatgcctactgcctcggatgcctactgcctcggaattce¥&DPETRIPZ3as:

5'-
tgaattccgaggcagtaggcatccgaggcagtaggcatagctacagaggai@tacatctgtggcttcactacatcgagatttc
tctgtagctgcgcetcactgtcaacagcaatataccttctcgagce-3ie veenealed and directly digested with
Xhol and EcoRI. The resulting doublestranded DNA was directlypcdaned into the
Xhol/EcoRl digested pTRIPZ vector (Open Biosystems).

Kinase assays

A subconfluent 10 cm dish of Plat-E cells was tfacted with 8 pg of the indicated pMIG
plasmids as described in supplementary data. The were lysed in 1 ml NLB 48 h post
transfection. Subsequently, 0.5-1 pg rat anti-HAbaaly 3F10 was added to 1 ml cleared
TCL for 1 h and then incubated with 50 ml ProtekS€&pharose slurry for 3 h. Following six
washes with 1ml NLB and three washes with 1ml Kénassay buffer (KAB; 20mM 4-
morpholinepropanesulfonic acid (MOPS), pH 7.2; 25fHdlycerol phosphate; 5mM EGTA,
1mM sodium orthovanadate, 1mM dithiothreitol), theads were resuspended in 100 ul
KAB. Then, 10 pl of this suspension were mixed witig recombinant GST-MEK1 and 5
mM ATP in 38 pl KAB as described previously (Brunmet al.,, 2006a; Eisenhardt et al.,
2011). GST-MEK1 was expressedtncoli Rosetta cells and purified as described previously
(Brummer et al., 2006a). The IVK reaction was iratglll at 30°C for 30 min and



immediately stopped by addition of sample buffed &oiling for 5 min. Subsequently, the

reactions were separated by SDS—PAGE and blottédphbspho-MEK antibodies as a read-
out for the MEK kinase activity of the purified HB-Raf proteins. Following subtraction of

the background signal (kinase assay reaction peddrwith anti-HA immunoprecipitates of

empty vector-transfected cells), the relative, gmed-Raf activity was determined by

division of each activity by that of B-R4f

BN-PAGE analysis

The day prior to transfections, 2,5 x°1d®lls were plated and transfected with the indidat
pMIG/HAhB-Raf constructs as described above. Feaigyt hours after transfection, cells
were lysed in 1 ml of cold BN-lysis buffer (20 mMisBTris, pH 7.0, 500 mMe-amino
caproic acid, 20 mM NaCl, 2 mM EDTA, and 10% ghalesupplemented with 0.1% Triton
X-100, protease inhibitors (protease inhibitor d¢adkP2714 from Sigma-Aldrich, 1 mM
PMSF) and phosphatase inhibitors (0.5 mM NaF, 1mdVR,). Alternatively, HT29 cells
were plated (1x10cells per 6-well) and induced with 2 pg/ml doxyngl 24 h later. Four
days after induction, the cells were lysed as desdrfor Plat-E cells. After incubation on ice
for 20 min, the lysate was centrifuged at 13@@® 4°C for 10 min. The supernatant was
removed and stored on ice for the following stefisereafter, 200 pl of supernatant were
dialyzed against 20 ml cold BN-lysis buffer suppéted with 0.1% Triton X-100, protease
inhibitor (1 mM PMSF) and phosphatase inhibitom{ld NagVO,) at 4°C for at least 6 h as
described previously (Swamy et al., 2006).

BN gels of a 5-9% gradient were prepared as de=tiiBchagger et al., 1994; Swamy et al.,
2006). Ten pg of ferritin (440 and 880 kDa, frongr8a-Aldrich) and 10 pl of high molecular
weight calibration kit for native electrophoresGH Healthcare, UK) were used as marker.
One to10 pul of dialysed supernatant was loadedheBN gel and overlaid with blue cathode
buffer. No sample buffer was added to the sampéfere loading. The BN gel run was
performed overnight at 4°C using blue cathode bu%® mM Tricine, 15 mM Bis-tris, pH
7.0, 0.02% Coomassie blue G250) and anode buf@em(® Bis-tris, pH 7.0). Subsequently,
BN-PAGE separated proteins were blotted onto PV[2mibiranes by Semi-Dry Transfer. An
additional 0.02% of SDS was added to the standansfer buffer.

RT-PCR analysis

HT29 cells were plated (1xi@ells per 6-well) and induced with 2 pg/ml doxyogl 24 h
later. Four days after induction, RNA was isolatsthg the RNeasy Plus Mini Kit (Qiagen).
First strand cDNA was synthesized using the ReAettKit (Fermentas). Primers specific to
exon 13 (5 -attgttacccagtggtgtgagggctccage-3’) exwh 16 (5'-gctgtatggatttttatcttgcattctgat-
3) of BRAF were used to amplify exon 15 that encodes thé®R&-motif. The PCR
amplicon was extracted after gel electrophoresisthe presence of the wildtype TVKS maotif
or the mutated TEKS motif was assessed by sequepr{GATC Biotech AG, Konstanz,
Germany).



Protein structure analysis

Protein structure analysis was performed using Mk v1.3 (The PyMOL Molecular
Graphics System, Version 1.3, Schrodinger, LLCu&ural co-ordinates were obtained from
X-ray crystal structures of the kinase domains ofman B-Raf' (1uwh) and B-Raf°®
(Luwj) in complex with BAY 439006 inhibitor (sorafd; (Wan et al., 2004)). For
comparison, the structure of B-R¥PF (30g7) is also shown in complex with PLX4032
inhibitor (Bollag et al., 2010). To map dimer casttain wt and mutant B-Raf, we used Pymol
to find surface accessible atoms within 5 A of dlogacent protomer in each crystal structure.
Additional analysis of DIFs, including calculatiai interface surface area, was performed
using the PISA server at the European Bioinfornsaticinstitute (EBI)
(http://www.ebi.ac.uk/msd-srv/prot_int/pistart.hjml

Statistical analyses

Paired one- or two-tailed Student’s t-test weredusiéer normalisation to identify significant
experimental factors such as mutations in B-RaftiSical calculations were performed using
the VBA statistics toolkit of Microsoft Excel 2007.
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